Abstract: We construct a local noetherian domain R containing a nonzero prime element U and satisfying: (i) The completionR of R is a domain. (ii) UR has an embedded prime divisor. Please contact the publisher regarding any further use of this work. Publisher contact information may be obtained at http://www.jstor.org/action/showPublisher?publisherCode=ams.
(i) R=K[X, Y, VI,-.., VMI/A)O.
(ii) q (Vo,. ., Vm)R is prime and satisfies n Rn R= (0).
(iii) If p C Spec(R -((O)}), R/I is essentially of finite type over K.
So (1) allows us to construct examples with arbitrarily "bad" generic formal fibers ((i) and (ii)) and with "good" formal fibers at nonzero primes (iii). On the other hand, to deny Nagata's question we need a ring of the contrary shape. Its generic formal fiber has to be better than the formal fiber in some nonzero prime.
We start our construction with a preliminary remark. Let K be a field and let By the inclusion map Q R we get a homomorphism E: Q R, which maps U to U.
PROOF. First we show that UR is a prime ideal. So let f, g & R and assume that fg E UR. Write fg = Uh (h G R). We may choose an element e E R' -rR' such that for an appropriate n c N it holds that ef, eg, e2h E Q[q-Z,,]. As e is a unit in R, it suffices to verify that ef or eg belongs to UR. Observing the equality (ef )(eg)
We claim that E is surjective. By (11) the maximal ideal mi C R is generated by So we have constructed a ring as announced in the abstract.
